25-Hydroxycholecalciferol and 1,25-dihydroxycholecalciferol enhances phosphaturia in rats with reduced renal mass: evidence for a PTH-dependent mechanism.
To evaluate the acute effect of 25-hydroxycholecalciferol [25(OH)D3] on renal handling of phosphate in rats with reduced renal mass, clearance studies were performed in the following groups of five sixth (5/6) nephrectomized (NPX) animals: (1) rats with intact parathyroids infused 25(OH)D3 (5/6 NPX + 25(OH)D3), (2) rats with intact parathyroids which received the vitamin D vehicle only (5/6 NPX). A separate subgroup of animals received 1,25-dihydroxycholecalciferol [1,25(OH)2D3] [5/6 NPX + 1,25(OH)2D3], (3) parathyroidectomized (PTX) rats infused 25(OH)D3 [5/6 NPX-PTX + 25(OH)D3], and (4) PTX rats infused the vehicle only (5/6 NPX-PTX). In group 1 [5/6 NPX + 25(OH)D3] the final fractional excretion of phosphate (CP/CIn) was significantly higher, i.e., 0.281 +/- 0.016, as compared to that of control animals (group 2, 5/6 NPX) in which the final CP/CIn averaged 0.195 +/- 0.016 (p less than 0.005). There was no difference, however, in the urinary cAMP excretion between these two groups. A similar phosphaturic effect was seen in rats infused 1,25(OH)2D3. After parathyroidectomy, however, the final CP/CIn was similar in rats receiving 25(OH)D3 [group 3, 5/6 NPX-PTX + 25(OH)D3] and in those receiving the vehicle alone (group 4, 5/6 NPX-PTX). In vitro studies on renal cortical adenylate cyclase activity in kidney remnants from the rats with reduced renal mass failed to demonstrate blunting of PTH activation of the enzyme by 25(OH)D3 or by 1,25(OH)2D3 as seen in kidneys from the control intact animals. These experiments demonstrate a phosphaturic response to 25(OH)D3 without parallel change in urinary cAMP in 5/6 NPX with intact parathyroids.(ABSTRACT TRUNCATED AT 250 WORDS)